New metal complexes of the ligands 2-benzamido benzothiazole(B1), and 2-actamido benzothiazole(B2) with metal ions Ni(II),and Co(II) were prepared in alcoholic medium. The prepared complexes were characterized by FT-IR and electronic spectroscopy, Magnetic susceptibility, Flame Atomic Absorption technique as well as elemental analysis and conductivity measurement. From the spectral studies, an octahedral monomer structure proposed for Ni(II) complexes, and a tetrahedral monomer structure for Co(II)complexes.Semi-empirical methods (PM3,and ZINDO/1)were carried out to evaluate the heat formation( ∆H˚f)binding energy(∆E b ) and dipole moment(µ)for all metal complexes. Also vibration frequencies, Electrostatic potential, HOMO and LUMO energies for ligands were calculated.
The interest in coordination chemistry is increasing continuously with the synthesis and characterization of large number of transition complexes with heterocyclic ligands containing nitrogen, oxygen and sulfur donors [1] .The aromatic benzothiazole nucleus is associated with a variety of antihistamine activity pharmacological actions [2] such as fungicidal [3] and leishmanicides activities [4-a] . These activities are probably due to the presence of the-N=C-S group [4-b] .The amide bond [-C(O)NH-] has long attracted much attention since it is an essential building unit in proteins. The high stability of the amide linkage toward hydrolysis is of crucial importance to biological systems, since it allows the construction of peptides from relatively simple amino acid precursors [5] .The coordination chemistry of amide ligands is an important part of a number of chemical problems [5] .
The wide range of application of the amide group ligands and its metal complexes aroused our interest to prepare a new series of some metal complexes.
Material and methods: 1-General procedure for prepared ligands[4-a].
In around bottom flask equipped with magnetic bar stirrer a mixture of (benzyl or ethanyl chloride)(0.06 mole)and (0.06 mole) of 2-amino benzothiazole with 2ml of triethylamine in 25 ml of THF was placed and refluxed for (2-3)hrs. After cooling, the excess of solvent was removed under vacuum and the solid separated was filtered and purified by dissolving at DMF or DMSO and reprecipting from water or acetone. 
3-Preperation of ligand B2
complexes:-These complexes were prepared by the same way as above except refluxing for 7hrs. Table (1) shows the physical data of the prepared complexes. 
Instrumentation:-

Theoretical calculation
HyperChem-8 can plot orbital functions resulting from semiempirical quantum mechanical calculation, as well as the electrostatic potential. The total charge density or the total spin density can also be determined during a semi-empirical calculation. This information is useful in determining reactivity and correlating calculation results with experimental data. Hyper Chem offers ten semi-empirical molecular orbital methods, with options for organic and main group compounds, for transition metal complexes and spectral simulation [6] . PM3 level of semiempirical method was used for calculation the heat of formation (∆Hºƒ) and binding energy (∆E b ) for all metal complexes.Electrostatic potential ,HOMO,and LUMO for ligands B1,and B2 calculated by using this program.
Results and Discussion:
The elemental analysis showed 1:1(metal:ligand) stoichiometry for the complexes .The analytical data together with some physical properties of the complexes are summarized in Table ( 
1-IR spectra
The IR spectra of the ligands are complicated due to the large number of the groups which have overlapping regions,howeverfew bands have been selected in order to observe the effect of complexation.The structurally significant IR bands for the free ligands (B1and B2),and their complexes are listed in Table ( 2).The spectrum of free ligand (B1) shows strong bands at 1674,1450,1257,and 1651cm -1 assigned to amide (I), amide(II),amide (III),and (C=N ) respectively [5] ,while the spectrum of the free ligand (B2) exhibits the absorption bands for amide (I), amide(II),amide (III),and (C=N ) at 1697,1446,1269 and 1651cm -1 respectively [7] , Figures(2,3) . The most important difference between the two spectrum is the stretching vibration of amide (I) band appeared at higher frequency in the spectrum of the ligand B2. In the spectra of B1 complexes, the bands due to amide (I) and (C=N) group show shifts to the lower frequencies (~20-35and~93cm -1 ) respectively. These changes indicated that the uncharged amide oxygen and C=N groups took part in the coordination. More evidence of the spectra of complexes exhibited new bands assigned to the (M-O), and (M-N) at 466-594.cm -1 for (NiB1), and 466-582 cm -1 for CoB1 respectively [8] . The spectrum of B2 complexes also shows shifting of amide I and C=N bands to the lower frequencies (~31and 27-47 cm -1 ) respectively, suggesting collapse of these groups of the ligand (B2) in the complexes . More evidence of the spectrum also showed new bands due to M-O, and M-N at462-559 cm -1 for NiB2, and 424-543 cm -1 for CoB2 respectively [9] . The infrared spectra of all complexes exhibited abroad band at (~3383-3410) which supports the presence of lacttic held water molecules out of coordination sphere . 
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Study of complexes formation in solution:
Complexes of ligands B 1 , and B2 with metal ions were studied in solution using ethanol as a solvent in order to determine [M/L]ratio in the complexes following molar ratio method [13] . A series of s solutions were prepared having a constant concentration (10 
Theoretical treatment
The program Hyper chem-8 was used for semi -empirical molecular mechanic calculation .The heat of formation ∆H˚f, binding energy(∆E b )and dipole moment (µ) for free ligands and complexes were calculated by PM3,and ZINDO/1 methods, Tables (4) , and(5). Also PM3 was used for evaluating the vibrations of new ligands (B1 and B2), Table ( As shown in Tables4 and 5, the binding energy and energy required for formation of the compounds can be arranged as follows:
The relationships above explained that the heat formation of complexes is smaller than that for ligands and the binding energy also is smaller than it is for ligands, thus we expected that the complexes are to be thermodynamically more stable than ligands.
Optimization geometry energies and vibrational for free ligands B1,and B2
The result of PM3 method of calculations in gas phase for the heat of formation ,binding energy ,and dipole moment of new benzothiazole derivatives were tabulated in Tables  (4) , and(5). The vibration spectra of free ligands have been calculated, as shown in Table ( 
Electronic potential (E.P)
The electrostatic potential (E.P.) describes the interaction of energy of the molecular system with a positive point charge.(E.P) of the ligands were plotted as two and three dimension contours to investigate the reactive sites of the molecules. Also, one can interpret the stereochemistry and rates of many reactions involving soft electrophiles and nuclephiles in terms of the properties of frontier orbital's (HOMO and LUMO).Overlap between the HOMO and LUMO is a governing factor in many reactions. The HOMO and LUMO values were plotted in three dimension counters to get more information about these molecules Figure (8) . The results showed that the LUMO of transition metal ion prefers to react with HOMO of donor atoms of ligands. 
Conclusion
The ligands behave as a bidenetate chelating with oxygen and nitrogen atoms, to form an octahedral geometry for the nickel complexes and a tetrahedral geometry for the cobalt complexes, . The theoretical calculation data of the frequencies for the ligands and their complexes agreed and help to assign an ambiguously the most diagnostic bands.
